







































中野優子 1）*，早川文代 1），香西みどり 2）
（2020 年 7 月 30 日受付，2020 年 9 月 23 日受理）
　温度及び味・風味が粒子に関連する口中感覚に及ぼす影響を，ニンジンピューレと微結晶セルロース懸濁液を用いて
検討した．破砕の程度が異なる 3 種のピューレについて，コントロール（20	°C，無添加）と低温（10	°C），高温（60	°C），



































整した試料としてグラニュー糖 5.0	wt% 添加試料（20	 °
















た．測定の際は，直径 40	mm，高さ 15	mm の容器に試
料を充填し，直径 20	mm 円柱型プランジャーを用いて，











































































































Low-temperature *** 0.71	±0.03	 **
High -temperature 0.69	±0.04	




Low-temperature *** 0.72	±0.02	 *


















Mean	 ±	 SD	 (n	 =	 5).	 Hardness,	 cohesiveness,	 and	 adhesiveness	were	measured	 using	 a	
rheometer.	Carrot	puree	samples	were	homogenized	at	2500,	5000,	or	10000	rpm.	Control,	20	°C	
without	 additives;	 low-temperature,	 10	 °C	without	 additives;	 high-temperature,	 60	 °C	without	
additives;	granulated	sugar,	20	°C	with	5.0	wt%	granulated	sugar;	citric	acid,	20	°C	with	0.8	wt%	


























































High -temperature ** 43.6	±19.7	
Granulated	sugar	 * 47.7	±16.4	












Citric	acid	 *** *** 12.6	±10.7	
61.4	±15.3	 45.5	±16.0	 3.3	±5.4	 34.7	±15.3	
42.4	±18.3	 36.6	±25.7	 3.3	±5.2	 46.6	±16.0	
66.1	±14.2	 34.6	±19.7	 1.9	±2.8	 57.3	±20.3	
53.7	±12.3	 64.1	±13.3	 3.0	±5.1	 52.3	±13.2	
35.1	±14.7	 25.1	±15.5	 65.6	±12.4	 46.9	±17.0	
58.2	±9.1	 50.3	±14.2	 3.8	±3.6	 41.8	±16.6	
47.9	±19.6	 42.1	±24.7	 2.1	±2.1	 54.4	±18.6	
62.8	±20.1	 48.4	±21.6	 1.8	±1.9	 55.5	±15.1	
58.5	±12.4	 74.9	±8.1	 3.7	±5.4	 56.9	±15.9	
29.7	±17.2	 29.5	±18.3	 70.5	±11.3	 53.7	±17.3	
59.7	±12.0	 53.2	±16.7	 6.9	±8.0	 76.8	±14.2	
43.9	±19.7	 41.7	±20.6	 3.0	±3.3	 74.5	±12.0	
64.2	±15.1	 53.0	±23.2	 2.5	±2.7	 82.3	±9.3	
57.9	±18.5	 75.6	±8.3	 3.0	±5.0	 80.2	±11.8	

































内での食品形態識別能は試料温度が体温に近い 36	 °C の









































Sample Just	after	placing	in	mouth Holding in	mouth After	swallowing
Control
Low-temperature
High -temperature ** *** ***
Granulated	sugar	 ** ** *
Citric	acid	 b ab a
Vanilla	flavor
Lemon	flavor
50.8	 ± 16.4	 50.8	 ± 16.3	 49.4	 ± 14.6	
43.3	 ± 16.6	 55.8	 ± 11.4	 46.9	 ± 11.2	
28.7	 ± 16.0	 23.4	 ± 19.7	 23.6	 ± 15.8	
28.2	 ± 14.2	 28.5	 ± 11.0	 30.8	 ± 19.2	
45.7	 ± 23.1	 57.2	 ± 18.0	 63.8	 ± 12.3	
32.8	 ± 16.3	 36.0	 ± 17.6	 40.0	 ± 14.1	
40.1	 ± 17.9	 46.0	 ± 18.3	 46.1	 ± 14.7	
Mean	±	SD	(n	=	12-14).	The	samples	were	2.0	wt%	microcrystalline	cellulose	suspensions.	
Control,	 20 °C	without	 additives;	 low-temperature,	 10	 °C	without	 additives;	 high-
temperature,	 60	 °C	without	 additives;	 granulated	 sugar,	 20	 °C	with	 5.0	wt%	granulated	
sugar;	citric	acid,	20	 °C	with	0.8	wt%	citric	acid,	vanilla	flavor,	20	 °C	with	vanilla	flavor	
essence,	lemon	flavor,	20	°C	with	lemon	flavor	essence.	Symbols	indicate	the	significance	








































































































































perceived	 as	mouth	 feeling:	 effects	 of	 particle	 size,	















Effect of Temperature, Taste, and Flavor on Intraoral Granular Sensations 
Produced by Particles
NAKANO Yuko1)*, HAYAKAWA Fumiyo1) and KASAI Midori2)
(Received: Jul. 30, 2020/ Accepted: Sep. 23, 2020)
Summary
　In this study, we investigated the effects of temperature, taste, and flavor on intraoral granular sensations produced by carrot 
puree and microcrystalline cellulose suspensions. We compared the texture profiles (hardness, cohesiveness, and adhesiveness 
measured by texture profile analysis) and sensory properties between control (20 °C without additives), low-temperature (10 
°C without additives), high-temperature (60 °C without additives), granulated sugar-added (20 °C), and citric acid-added (20 
°C) carrot puree samples prepared by homogenization at 2500, 5000, or 10000 rpm. The hardness and adhesiveness of the 
low-temperature samples were significantly higher than those of the control samples, but there was no difference in their 
granular sensation and smoothness. Among the low-homogenization samples, smoothness was significantly higher in the high-
temperature and granulated sugar-added samples. Next, using a microcrystalline cellulose suspension that facilitates perception 
of particles, we compared the level of perceived granular sensation between control (20 °C without additives), low-temperature 
(10 °C without additives), high-temperature (60 °C without additives), granulated sugar-added (20 °C), citric acid-added (20 °C), 
vanilla-flavored (20 °C), and lemon-flavored (20 °C) samples just after placing them in the mouth, while holding them in the 
mouth, and after swallowing. Flavor did not affect the perceived granular sensation, but this sensation was significantly reduced 
for the high-temperature and granulated sugar-added samples. The perceived granular sensation of the citric acid-added sample 
was significantly higher after swallowing compared to just after placing in the mouth. These findings indicate that use of high-
temperature and granulated sugar may result in a reduced granular sensation.  They also suggest the necessity of considering 
the timing of such evaluations.
Key words: sensory evaluation, intraoral sensation, granular sensation, food particle
1) Food Research Institute, NARO 
2) Ochanomizu University, Faculty of Core Research
＊ Corresponding author:  Division of Food Processing and Distribution Research, Food Research Institute, NARO 
2-1-12 Kannondai, Tsukuba, Ibaraki 305-8642, Japan.  TEL: 029-838-7176  FAX: 029-838-7996 
E-mail: nakanoy556@affrc.go.jp
